suMMARY The accuracy of a non-invasive ultrasound Doppler technique for the determination of the pressure gradient in mitral stenosis was evaluated in a study of 8 adult patients. Transseptal left atrial catheterisation and retrograde left ventricular catheterisation were performed. The same diastoles were used to compare the gradient constructed from the ultrasound data (APu) with that constructed from the manometric data (APM). In the 8 patients the difference between the mean diastolic values of APu and APM was -054 1'0 (SD) mmHg. The corresponding figure for mid-diastole was 0 01 ± 0 9 (SD) mmHg. The results indicate that the ultrasound technique is sufficiently accurate for diagnostic purposes.
In an initial study of a non-invasive ultrasound Doppler technique for the determination of the pressure gradient in mitral stenosis (Holen et al., 1976) it was found that ultrasound can consistently register the frequency shifts from the diastolic mitral jet, and that the pressure gradient determined with ultrasound (APu,) agrees reasonably well with the manometric gradient (APM) obtained from the pulmonary capillary venous and left ventricular pressures. Subsequent ultrasound studies of more than 150 patients with mitral stenosis have reinforced this impression.
Received for publication 30 November 1977 The present investigation was undertaken to explore the accuracy of the technique more closely by comparing APu with the manometric gradient obtained from left atrial (transseptal) and left ventricular pressures.
Subjects and methods
Data were collected from 8 adult patients undergoing routine preoperative cardiac catheterisation for mitral valve disease (Table) .
ULTRASOUND SYSTEM
The frequency shifts from the mitral jet were (Diem and Lentner, 1962) and using 1-36 for mmHg conversion yields the following working equation The rate of change with time of Afmax was greatest immediately after the onset of diastolic flow and immediately before its cessation. Relatively rapid changes in Afmax also occurred during atrial contraction, whereas in general conditions approaching a steady state prevailed in mid-diastole (Fig. lb  to 4b ).
With the exception of one patient (Fig. 4b) , the frequency analyses exhibited a band of relatively heavy blackening adjacent to Afmax in the midportion of diastole.
The left ventricular pressure tracings showed early diastolic oscillation in all patients (Fig. la to  4a ) and the effect of this oscillation was prominent in the constructed time course of APPM ( Fig. lc to  4c ). Similar oscillation was not observed in the frequency analyses or in left atrial pressure tracings. In patients in sinus rhythm the effect of atrial contraction was distinctly shown in both APu and APM (Fig. 2c to 4c ). In early diastole and during atrial contraction, peak APM invariably exceeded peak APu. The major discrepancies between APu and APM were found in association with these gradient peaks.
In the 8 patients the mean diastolic value of APPM was 5 to 14 nunHg (Table) . The difference between the mean diastolic value of APu and the mean diastolic value of APM was -0-54 ± 1.0 (SD) mmHg. The corresponding value for the middiastolic gradients was 0 01 ± 0 9 (SD) nunHg. 
Discussion
The liquid-filled catheters used in the manometric system are likely to produce significant errors in APM in the vicinity of the rapid pressure changes. The (Holen et al., 1977) .
Failure to achieve a probe position where the axis of the incident sound beam coincides with the direction of the vectors with maximum velocity can theoretically lead to a major underestimation of the actual pressure gradient (eq. 1). The confidence that can be placed in the ultrasound technique is undoubtedly enhanced if satisfactory probe positioning can be confirmed by inspection of the frequency analyses, for previous experience with the technique has indicated that the blackened band adjacent to Afmax in the mid-portion of diastole is a sign of this. The band is believed to be the result of the incident sound beam traversing the left ventricle along the mitral jet and thus exposes a large volume of high velocity blood. Failure to achieve correct probe positioning may thus account for the relatively large mid-diastolic discrepancy between APu and APPM found in case 4. Clearly, the effects of probe position on the appearance of the frequency analyses warrant further study.
Conclusions
(1) This ultrasound technique appears to determine mean and mid-diastolic mitral valve gradients with an accuracy that is sufficient for diagnostic purposes.
(2) The accuracy of the technique is chiefly limited by the accuracy with which Afmax can be determined from the frequency analyses. 
